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So氏ware Design, Embedded Development, Game














































































































































































































































Embedded CE (以下､ Windows CE　とする)のビル
ド､作成したOSイメージの転送といったWindowsCE
作成の流れについては､ ll]eBox-3310A-MSJK Windows




Guide　の　Part3　- Jump Start Kit So氏ware　&
Installation　に　お　け　る　Recommended So氏ware
Installation Sequenceの5,Windows Embedded CE 6.0
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するアイテムの選択は慎重に行うべきだ｡
各アイテムがどのような機能を持つかは　MSDN
(Microso氏Developer Network Library :以下MSDN
とする)の　Mobile and Embedded Development -
Windows Embedded　-　Windows Embedded CE　-
Windows Embedded CE　6.0　Documentation　-



























































5.3. Envisioning 2010 Awardに関して
この章では､ Imagine Cup 2010の日本大会終了後に
参加したEnvisioning 2010 Awardについて記す｡





















































































[1] ICOP Technology Inc" eBox-3310A-MSJK
Windows Embedded CE 6,0 R3 Jump Start Guide
【2] Douglas Boling, 『 Programming Windows
Embedded CE　6.0　Developer Reference, Fourth
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- Report for Round 1 tmaglne Cup 2010 I
26th Feb 2010
Submitted to the Embedded Deve一opment Competition
Submitted by the Team "Green lsland"
1. Background
According to …Climate change, Forests and Finance" reported by World Resources Institute, global fわrest loss
equates to one fわotball filed a second. This loss of forests accelerates the global warmlng. Millennium
Development Goal (MDG) is adopted at United Nation Millennium Summit held in New York October 2000.
MDG is consisted of several sub-goals and the Goal 7 is ENSURE ENVIRONMENTAL SUSTAINABILITY.
And one of the targets of this sub-goal is "Integrate the prlnCiples or sustainable development into cou仙Y policies
and programmes and reverse the loss of environmental resources.''
Almost everyday, we hear people saylng that "let's reduce carbon dioxide." However, lt SeemSthat we have
only limited space for afforestation especially ln developed countries. There might be areas for afforestation in
developlng COuntriesl however, it is uncertain that these areas will be preserved in the future because thev may requlre
uslng the areasfortheir economic activities. So we decided to udevelop fTorest on the vast extent of sea."
Our purpose is afforestadon for carbon dioxide (chemical formula CO2) reduction,and for eTvironmental
protection. In the present state of affairs, afforestation was perbrmed positively ln Various countries ln the world.
These activities have some effects, for example, the prevention of desertification. However, afforestation needs
ground which is stable and has water retention characteristics. Those places are valuable that there exists high
competition for uslng them. There are some places for afforestation in developlng countries, however, theremight
be strong pressure f♭r the economic developments in these countries and that makes difficult fわr us to use the
places fわr environmental preseⅣation activities. The aim of our system is to provide additional storage of
atmospheric COヱthrough a恥restation. We propose the system named Green Island,
2. Overview
Green lsLand is a coJlection of smaH noatlng islands. The size of
each is)脚d is almost as big as boat aJld it Can grow severaJ trees,
We choose mangroves to plant because of the followlng reaSOnS二
(1) They can be growヮwith sea water二(2) Their growing speed is
fast. An island is equlpped with scre､vs and a controuer so that it r細ievlng
can Change their own loeation by uslng lT. They can moveこWhich
means they can grow mangroves in adequate climate and sunshine.
they can relum to the base f♭r retriev)ng mangroves, they can s一ay
away from the area that we donlt want let them go for some
reasons (RIShing.areas･ dangeroヮs zones, and so on日T controlled
islands gather ln Crowds, malntain distance of each other to
prevent a collision. and detect the other objects noating on the se乱
By us)ng our system we can gaJn more areas Of foresI山thout







Fig.1. The cyde of lSland.
growth
Sea.
The process orthis project is as follows:
(1) Planting m.angrove seeds in a nursery bed;
(2) Transplantlng the seedlings on noatin等islandsand release them into the sea;
(3) They autonomously head to there destlnations;
(4) After three years, they retum to the base autonomously;
(5) Retrieved mangroves are used to create medicineand building materials,and they are shipped toall
over the world.
Hundreds of thousands of mangroves will grow up ln a Suitable climate. It will become the second Amazon
noatlng On the sea.
Fig.1 shows血e cycle oraれ island.
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3, Effectiveness
ln this section- we discuss about the elrecth′eness orafrbrestll噂On the sea by glVmg a Concrete example.
3.1. Emission and store of C02
1llCre are l､川l､.ays Io rCducc lltml-Sphtl･rit: levels ｡ftCO=:日日‡y rcduL･ing tht3 cmissions ｡rcoヱCaLISCd by human
activities: (2日3)I. illCre之ISing the c叩aCity orL''O., slorilge. 1n the t.ormer eilSe. We have lo reduce the use Orenergy.
for example. not to depelld on ail. COnd主tiolle]●S. Cars, microwaves. alld so on. ln addition. the economic growth win
bc sltNCd dot､11 ro√ ､le nCti･d i山vimCed lctIhnologleS iud exlril Costs ror production aclil一ilies ､vilh less emissions
orCOヱrOr these reasons_ We iIdopl the laller itPPrOilCh lo solv･L･ lh叩rOblem.
3.2. lmpact of forests
Accl)rdir嶋lo lhc invcsligati(〉n that l二SRL U)obal Monilorlng
Division pe,rt'ornlt:d in H･JWaiHsland Manna 1.oa volcano. the
level or co., or the atmosphere is g01ng LIP and down to some
extent ill a year (rig.21. This is because the most Orthe continclltS
LtXisl in lht: Norlhem批misTlhじrLt. lhi-i means most or the plants
之IJso grow in the NorlherTI Hcmisphere. The洲1Ount Or (I)2
abs(叩tlOn by forests is iIICrea.%}d during the ll(-rtht:rn summer as
pl別ItS arc in lcaft. On lhc other hand† il is dccrcascd during lhc
northerrl Winter ･dS Ptanls go dorm之Inl and die. tt saさ〉S thiII plants
slgnilleilntly atT｡.LIT atmospheric CO2 leveL So. we can dccreilSe
the level by Pals)咽Ihc pcrccnl王将C Or rorcsts on the earth.
LLr"1　　　　LJ~l~'　　　　l･ rJ L ･, l I･  I
Fig 2, Atmospheric Carbon Dioxide. '1
3.3. Why the s㊤a?
llo､～ever､ where exactly ca--､.c dcvclop llC､､r Forests? 1t seclllS Ⅵe don't have much spilCe On the ground for
an.oreslation an) mtMY. 70% orthe earLh's surface is co＼tered With sea. Wc J'oeus allention on the racl lhal I110Sl or
the sea area hits ∩(lt bccn efYcetivelv used except fishcTy and scient捕e invcstlgation. Wc Consider irWe Clan make
a mt唱a･fbresl on this vilSt M1uSt:d arcil. Ⅵe Can erreCtively slt汀e COプ llilhout
causl喝a COnnicl or various rights and economic issues. 1n developlng
countries. tlor c･ya一一叫C. dcrorcstation might bc happened for rurthcr
economk･ dcvじIopnlenL but. in this Way. We can avoid the rriclions caused
aJnOng reklled i-OMltries.
To store COヱefTcctiveJy, forests sholIld bc maintained properl),'.
e･tampk. lhinllmg. lrimmlng. alld pullil唱"〉eeds. There is a SiさnirlCanl
dirlcrence lor storil唱CO2 belween well maintained forest Llnd wild rorcst
(rigjI･ By using our noating islands it is possible to keep forest in good
conditiol=vithout la虹ing ctlrC Or thc111. 7号CeiluSC. it is quite dimcu)I ror the
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Fig.3.Change in or9訓1ic carbon in forest
plaTItation by Thmmn9, -2
3.4. Estjmatjon of effectiveness
‖ow much COヨCan We rCducc ir､､一C gO tO bed two hot"'S Carlicr? Lct's assunle that l桓hting In a Living rot)nl Ora
genLtral home co]lSumeS (HkW Ll]じt;tric po恥じr per hour. ln.IiIPa暮=her｡ arLl about 5() milli川l hotlStIholds. Wc Clan
save about 3.()5 biHion kVn every year as shown bclott･tニ
OJkW/h ,I 2 llOIIrS X 365 dilヽ･S X 50 miHjon households - 3.65 billion kWh.
^boul (L332kg or CO.7 (*31 ､､一日l bc produced by gtIncralil唱
1kWh･ lr､1,c can Save 3･65 biJIion kWlいvecan reduce about l･21沼純減
Illillion ton orCO_'as shotvn below:
3.65 billion kWh x 0.332kg- I.21 m川itln ton Ort1()ヱ
Hot､cvcr, il js not reilljstic lhill all J叩aneSL･ gO tO bed two hours
earlier every day. We expect O.)8() ton tlr(.()2 Can be舶red by a
floall噌islatld of our systclll per year. Tllis means ir lhcrc exist
t)･5l million noallng islands. it is enough io store 1.21 miHon ton
or CO,? cillculatcd in thcとIbtl､rC CXampkl.汁we dcpioy E7.51
m川ion floilt]ng iskInds on the s札the si/.L･ Or the ilrei=V川k
I370 km三･ The size is not a big deal ror lhe vast Sea･ tlo"e､でr. il
is imptISSiblc to rlnd the equivaknt plact: on the Iand (F瞳.41.
q Sc叩pS lnstitutton ｡roeeano貨raPhy. i:lttVerSlt?p OrCallfbmia by恥tls SlmOrliUH)い
'2 ):orti,S吟and roleSt PtotIueES恥S仰山‖115日ule
'-i lhで1 I-LIいt:ptt･ヾtrit･ L'小､ヾr t-LulFtilnトITlt･.
事J Pm､erCd hv 'ltTIpへ〟" orldm.叩い､Llb tnFosでCk,mJPノdl舶-lCtLCfIIcutation llH1
!.TJi)　E '二∴■'J　ま　TL:､Ii . I EJT
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Fi9.4 Esfjrnated Scさfe of Green Island '4
･二lJ‥1-｣_･Il･と,JA亡. 7､で■t∵■.,.I.レL㌧








ln this section we discuss about the fTeaslblllly or our project from the viewpolntS Of: law, location, technolo豊y,
and cost,
4.1.Law
I-I ､`UNITED NATIONS CONVENTION ON THE LAW OF THE SEA､', PBLrt 7, Article 87 ■､f:reedom or High
Seas'', We can find the followmg descrlpt10m:
f I 717e'/7tgh ･WtJ･1'WC'tJPC'f7 Ft) af/ LbLfltrc'･ut'ht'tht.f■ぐ〃a･VlttI fJr ltmi/-llJt血d･ F･-tt'edlJm IJfthe 111gh tWlt･".ty i,･ret'(-I.VL･(I TJF7der thL･
clJndtElt)n.I laid tttJll a A,1 I EhF.1 ( lEJmtenltlJn lmd by lJtj7e･r nth･∫ q/'lntemlJltbn(tl llnt･. /I tttJtttPl心(,.untL･r ELlllt. blJt/7_FiJr n)lJ.t･tttl Em(/
/(Jnd_JIJrkL,a.Yff7tt･r
tLlj jj'L'L'dnJT7 (brJlm'LJi'L71lFJn:
IFI I./il･1-I/rlm (!rlmり.'/llLdlt :
tc) _伽(,do朋fO Ju.=lEbinllr如('ぐa地.日桝dpEPe/117紙.meJi･(･t kJ J'aJ.f T '!,･
fdjー伽qdum kJぐ〃n-Vfl･u(1 arlfJttぐ1(7/ i∫lLmdumd rJfher ilt.VEL71laJjl)11叩',rmlftt･d llJld',r tntenllJttEJlltI/ lmltJ,tljye(.I rl) 1'arJ F,1:
Ft, ) jiTt･L,(/I)m Q/二かhLng..榊々如t tlJ tJIC (･FMILlth'EJ恥/aid drJlm t九YeL･ttlJn 3:
tfJ jjpeedoFTl ty..t.denti/iL. I･eStWdt. sILQl'''(･t fO PltJ･(S 1 fJ Lmd.rJJJ.
_7. 1ht･.tL, ji.(,i,dom∫.thltI/ bL, i･Xi,rt-fSed b,…IJ SIare…･ifh ∫/LLt･ Pi,.t･(tJ･tIJbr thi･ inlel･est.wrothi,r SIalL･.u〝 thet'r i7Xt,rC加tJf.li7e ji･u,a(JIn
r)fthe h1-gh LヾelJ∫. t711d L7Lw…1th dlle reA･lIrdJiJr the rJ'ghl.HJ17LIt,r 〟め( '仰l･entil)tl lI7'th f･e.tlPet･t fl) ll(1hlJ'(ies iFHhe A rell.
Llecn SST Norm91ゝ OくeCrl (IJlqv 197:
Grccn Island is a feasible pro)ect because it conforms to the item
(d) of the above convention.　　　　　　　　　　　　　　　　　ぬ
4.2. Location
MaTlgrOVeS grow naturaHy in the tropICS and sLJbtropICS, Jt means
they rcqulrC -hc placc whcrc the tcmpc-aturc is higher then 25`-C･ ,'｡S
Fig4 shows the region Satisfylng the above condition･ The re甚10n m
doesn't change so much through the year. Therefore the place we
can deploy our is一ands spreads extensively all over the world.　　誹 tp.:　　　　　''/:　　　　　■■=　　　　`ご:●　　　　　亡.lAJ　　　　　:
E　　珠, ｡才" ‥ ‥ ‥示｡"心う.….I&EもL･.,i:.I.点貰;妄云忘-,
Fig 5 Monthly Mean Sea Surface Temperature
Normals jn the Global Ocean (May 1971-2000)- ●5
4.3. Technology
Grccn TSIand consists ofa quantityofsmall f一oating ISland. The reasons for makir唱thcm Sma‖ are as foHows,
tl Ht is easy and does not need large sized construction facilityこ
(2日t is sealable二
(3) Small islands are re一atively safe fTor other shipsこ
(4) Tt makes the operation nexible;
The roIIowlng figure sllOWS the ovcral1 structure of Green Island.
lnternal structure
･ Batlery tibOJ




･GIohJI Posjtbning Sy一tem Mdule LSiO)　　ts300 × )こS900)



























Table 1 RealEZatlOn Of requlrementS
3
Imagine Cup 2010-Green lsland活動報告-
lllC Prices in r:ig.6, based on the market, are used as fund.wICntal data For calculating the estimate ofthc hardware
cortstruction. This system consists or a quantity of芸rOUPS; each ofl tllem COnSists of hundrvds or floatirtLSl islat一ds.
They ciln autO1101nOuSLy cruise by using embedded and commLJnicalion technologさl. The distances between the
groups are about 30klll and the di£t.lnCe between the F一oating islands are about lOln.
Fig･T Group leve】 system architectu帽 Fig.8. Island level system arch他cture
Tllere are two types Or floatir唱islarlds: Sl一ePherd and Mangrol･･e tsLand. A SllePIlerd has responsibility to
cIOntrOl its gro叩members and to communicate with the other Shephet-ds. A Mangrove Island gr0､､･s mallgrOVeS.
Note that a Mangrove island has qul'le Weak conl1-1unication mechanism so information is passed around amOr唱
Mangro､･c lslands in one groupl
4.4.Cost
Thl'S subsection shows the cost for building a noaLing island. Let■s assume co＼′ering the Whole cost orlhe project
by the three year lax ilTIPOSed on gasoltLne in Japan, Halrorthc budget goes to employment costs and opemtion
costs. The rc､√etlue O川1is taxi Per year is L2 billioll dottars and We are going to l･elease Mangro､Je lslallds for three
years. S…､′e can spend 36 biHion doll;trs for the project. 6.5 I 111日ion Mangrove Islands are required For covering
the dischar畠C amount OfCO,_ caLcutatcd in 3.4. We cstimalc the COSL for building 6.51 million Mangro＼･c Islands at
halt.､Lhc bLLdgeL S0 ､､･c can Calculate tlle Cost ora MatlgrO＼′e Island as rollowsニ
12 biILiondoLlars* 3years/2/6.5l milEion=$2764.96.
Wc llaVC rCSearCllCd lhc price ofthc Mangro＼′e lsialld components (Fig.6) and Lhc summation ol them is S2624. so
we can build a Mangro＼･c Island Within the budgeLL Sun-IctLenlly. HoWc＼･･cr. a Shepherd is nlOrC CXPenSil･C than a
Mnngro､′e lsla一一d､ becftLJSe it has SLLPerior col-1munication mechilnism.
5. System architecture
This sectioll Shows the system 'lrChiLecture. The common hardware architecture OrShepherd and Mangrove tsland
is shown in Fi昌･9. A Shepherd has a sonar module and a WiMAX modutc, but a Mangro＼′C (stand docs not ha＼･c
lhcnl, because a Shepherd has Lo llnd out obstacles and co111111unicate With other groups, Also, a Shepherd has



















Figlg. Hardware architecture of Sh叩herd.
Thc soR≠′are architecture or an islalld is sh0､､･n ill Fig. LO. A Shepherd Llakes on the respollSibility to decide
､vhcn to light LED by using sonar and sending infomlation to its group When in a state Of一cmcrgcnc), by using
WiMAX communication. tl is assunled lhat some or Shepherds hal･e sale=le comnlunications realure. L:or
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Fi9.10. SoRwale Architecture clf Shepherd_
Fig.10 shows the sofllVare architecture or Shepllerd. A Mangrove )stand grolvs mangroves and sail by
foJlolVing order of the Shepherd. The software arctlitecture of a Mangrove Island can be obtained by changing
seveTal classes and methods of Fig.10. For the boL)nd{lry C一ass category..l Man即OVe ]sl'lnd does not have class
Sonar 'lnd cl'lSS WiMAX-module. and it has additional class LED. For the control c)LISS CategOL-y. Several methods
are changed. It does not have methods reltlled to share information of- the other groups, and il has additional
methods related lo light LED.
5
